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71^; #6fl ^ S)^^* ^*}al, #7) 3^3^ ^ ^"71 ^el- 

's" Ir^^S 3flEl^5H 7fl^# 1^*>JI, ^"71 1^-4 *|£-g: 

^^-i: <8^^jL, ^71 Sj^^ ^^^Zj-iLS ^T^Jl, ^7} ^4 <#7] x]*)^ 

£ 2g 
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^] 

^sflAlE-ll- Ifsfe ^12: y o v ^ {Method of forming semiconductor 
device with capacitor} 

£ la £ lc^ #2fl 71^01] rr)-^ ^5flAlE^# i^Hr *8^*r 

£ 2a £ 2g^ y>^^*> *UHH icj-e} 7^^-!- 5L^-*Kr 

^KE^l U-fH #tr # c] ^Ml^rTll ^4^1^*- ^ 

^Rr IKSL^I * 0 >«H] ^olcf. 

# T^SH B^JL &^*H} tll^^-cf. ^E]-^, tiV£^ JH^S-^^ ofE)- ^ 

#^rll 7]^7\ ^o}7) 7 )6)} ?]^X\K\°\ -g-^ ^lA]7l7l ^ *ti £^3 

# f7M?jo]: #7>A]^1 ^aflo] ^BflAlE] 

17-4 



1020020060248 #^ ^7}: 2003/5/3 

(cylinder)^ o]u| 7] sfl a] e-K inner capacitor)* ^ eflS. f^sfl 7]## ^^*>7l 

k± y o v ^# M-^^ ^ ^^£fol4. £ la ^fl^l £ lc^l 9X°]^] a^ € <H 

eflo] ego* o. b - ^^s] 5. eg 03^ uj-El-^rf. 

£ la* %^*r 1 £, <£5L*fl 7l^r(l)^ ^ >*H *>^?i^^^-(10)^- 
-*7l ^#7i^«g^-(10)# 3})e1^*>ji ^ 3#*H #7l ^ <Heflol <3<*( a ) 

*r #7l ^3\sL ^(bHl #7l texfl 7}&(1)3}- ^*Hf #&HKl2a, 

12b)l-§- #7l §Hf^i» #£^(123, 12b)l:°] a o > 7 ] a> £ ^ 7 1^(1) 

^ €^ #<i ^11 1 7-1*1^(14), ^^^-(16), ^1 2 ^4 7^1 ^-(18), ^ s]^^-(19) 

* ^V^iLS *§#^th #7l i| <H3H ^(aHH #7l ^(19, 
18, 16, 14) # sflE^^H #7l ^ € sjn (12a) ^ zl # 7 1 ^^Ti^o^ 

(10)^ 71^ 7fl^» ^W". 

£ lb* ^S*}^, #7l 7fl^7> «g>^ #7l ti>£^l 71^(1)2] ^ #ofl ^fl 1 

* S^r ^^^-(20)^- ^^*>T=f. ^7} ^AlAl^-o.^ ^7i^H -#7l 

^Hf-^(20)£] ln#Al^cf. # 7 1 a> E ^ 71^(1)^ ^#<>ll -B-^^- ^ 

711 2 ^V^O.S. *§^*}31 ^^H, #7l ifl c^Eflo] ^(a)^ # 7 1 

^(20)# #71 S}-^q-(20)Sl ^ S l-#Sl^ Aj-7] 2 7-l^nV (18 )^. 

S^r 4r€^-sfl!i(22) ^ #^-#^-(24)* Tl^Ei ##*M, #7l 

5)S <3<3(bHH #71 2 ^ 7-1*1 nV( 18 )-§. ^#Al^lcf. 
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S. lc« ^*>^, «>£^ 7l#(l)4 *HS>$M| 71*1143* gjE.^- 

#^^^■(26)* ^W4. -8-71 °J<*!(bH14 ^-71 #4^4(26), <#7) X] 

2 44 444(18), #7] 444(16), 3? #4 1 44 444* 4444^^ £ 
o.s. sflE-lh^M ^-jf^HM^^- ^A^>j7 £44^ *H4j ^71 ^ l-e-iZL(l2b)^- ^ 
*\tt *4^(28)* $^4-. 4?1 >g <Hefloi ojQ^a)^ f^gs]- 

(26)-i: sflE^§>ji £44^ *fl4, #4 4~¥-4^(20)4 WSLS. ##4 4-^44(24)^1 
^£4 3*Hr 4^4^"^ #5^zl(30)# ^§W4. 

^4^1 4€- a o > 7 ) aj-^dl -y. 7 } 5|^4(19)4 #7) 444(16)£r 4 3. 

<H1 « ^444^4* 44 °]^<H44. ^-71 4-^44(20) 

*8^* W ^4*14 ^44 44 ^^14(16)ol ^143^ £* 4444 JflSM ^Sl^ 
444-° 3. ol =.01^1^ ^-71 ^ 2 444 4 4(18)* 4*t!:4. :±*I4 44 ^1 2 ^144 
44(18)-g- A}-g-^-o_ , 44 *fl 2 ^14 444(18)* ^7}S. #4^^010]: * 
^r^°fl4 * 5^(28)^-* ^S44*H ^-71 4 2 44444(18)* ^^o.S. 

44*114 T5r}7Hl ^4 0} J^^t} n^o] ^44 44 4 J r€-^«-^ ^5.4^1 

4444. 

[«Vt^ol °1^7l- 4fe 7^3 4*H1 

444, 44 €-43* *M44 4*H, ^4 4^4 44^r ^4 444 & 

4 °14 ^?lcl^ Tl^AjEil- 4^4 ^44^ 4^* 4^*Hr4 

5*4. 
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<n> #7l 7l^^ 4^11- ^*>7l £ 4^ #H*fl ^ 

y o^^r ^iS. Cf^- i£f £ fe 5)^4 *1*1^K£- AV-g-SKr 3# ^^-5- 

4. 

<12> ^1-71 ^ofl a>.£*fl 7l^r #ofl *1*14 ^ 3W-§r &*W£-3, 

$4. #7l 5^4 ^ ^> 7l *144g- SflE^H 7 fl^S ^tb4. #7l 7fl^-^^ ifl 
^4 S^r *Hf*i^* ^#W". #71 SH^-i" ^^^5. *HtR>4. 

#71 ^^^"4 ^-71 4*14 #6(| ^ #^#^hg: ^^*V4. o^H, Aj- 7 ) 5}^ 

4£r #71 444±L4 ^ Alz| 4-£7> ««m tlS 

<13> #71 « 0 >^ofl $lol^, A>7l 444^" ^#^>7l ^ ti> £ ^ 7 ] # #ofl ^ 

l-eln* ^ 5U°.^, °H #71 711^-?-^ #71 ^ i-alni- ^#4?) 

^^Jl ^71 7fl^f^ #71 §>^f 2^ ^11°) #J±4 ^£ ^Hr4. 

<14> ^-71 tij-^ofl oiolA-1, ^-71 4*1 4£- PETE0S(Plasma enhanced tetraethyl 

orthosi licate) #44, HDP(High density plasma oxide) #44-^-3. ol ^.o] 44. 

#7l 5}^4£r HSQ(Hydrogen si lsesquioxane) #44, BPSG(Borophosphosi 1 icate glass) 
#44, ^ PSGCPhosphosi licate glass) #44-^-5. ol-f-o^l^. ^eh^ ^ 

Sl ol -o^^lcf. #7] wj-^dl ^olA-1, ^-71 ^# #4£r HF -§-^# 4-8-3:4. 

<15> #71 4^°fl 5d°H, #71 #-?"4^M: 5L4*Kr #71 «K£4 71^31 4^ a o M| # 

4 ^4* ^#4^, #71 #4 ^oj^ ^-71 444# SflB^^ol ?§^i5} 

31 #71 ^*-§r 5144°- 5- ^eq s^s^zlI- ^4 ^ &4. 
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<16> ol^h % V S^H £ wV^-^tt ^Hl« #4*1 -g^Sl-713. 

^ SiE.^- Zl^JL ^^lTfl £ A>^-o] ^ 5fl£^- ^>7l ^*fl *fl 

^o^fe ^14. f^l ^ %■ Sfe 7l^r #ofl ^q-JL ^5|^]r =L$£r 
*W % 7)& #<*fl 33 ^€ ^ ^7^14 S^r AHi 3^1 #°1 7Wi 

^£ #*H1 fi^lis ^^th 



<is> 5. 2a» «K£*)1 71^(100)^1 ^ #ofl ^-^^^^-(110)^: 

<8^W. #7] ^^TJ^^KiiO)^ 7^1<i^ tis °l-¥-<H€ =r # 7 1 

o]z]}o} <8^( a )3|- #71 ^^S] 5- <83(bW ^ #7l aV£3l 71 ^(100)4 ^*Kr <5>^ 
^ #eim-(112a, 112b)^- ^ #7l §£^§(1^, 112b) °1 ^€ 

#71 tflJE^l 71^(100)21 #ofl ^z}- ^^1^(114), ^1^1^(116), ^ sl^sv(118)* 

olnfl, #7l ^1^1^(116)3]- #71 ^^8^(118)^ 7^1^21 
^^H", ^71 S]^(118)£: #71 X]*Mai6)!±^ BB>^ £^ #Zj- #^ 
S. #7l ^1^1^(116)^: PETE0S(Plasma enhanced tetraethyl 

orthosi licate) #3^, £Efe- HDP (High density plasma oxide) #5^.2-3. ^^^JL, 
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#7l 5]^^-(118)^r HSQCHydrogen si lsesquioxane) , BPSGCBorophosphosi 1 icate 

glass) #s)-^\ ^ PSGCPhosphosil icate glass) #Sj-^-o_5. ^1^^^^ rLf-^^i ^3 

<i9> £ 2 bl- ^-2:*}^, # 7 ] ^3 o^eflo-j <3<*](a)«lH, #7l 5)^(118), #7l *1*1^- 

(116), * #7l AlZ]-7l7lnl. (11 4)^ ^HiLS ^^H, #7l *Pf^ #SiZL 

(112a)^ #7l *Hf#^M<2^( 110)51 <|JJf«- ^#A]7l^ 7fl^Jf(120)« 

°H, #7) 7fl^f(120)^r ^Efll- 
<20> £ 2c# ^S^, #7] 7fl^(120)7> #7l ^SL^\} 71^(100)^ ^ #°ll 

(Ru), ^ ^i€(W)^.S q<$*t *r A o v 7l ^ l #<H| 3 ^^(^l 51*1) 

* ^"71 7fl^(120)l- ^^4. #7l Sj^AV^n]-^. # 7 ] 2)^(118)4 ^-Oj^. 

1j#^ ^ SZtf. Td^l ^)Z| ^ CMP ^SLS, #7l 5)^ Aj-sj-nl- 4 ^ ^| 1 n 
#«. # *fl7^}jl #7l s)^5V(118)-a: ^#^171^ ^AHl # 7 ) 7 fl^-(120)3 ^fl 
^^o. m - ^^^-(122)* ^#^" ^ Sa^". ^7] 5)^^^ ^7]*Vcf. #71 

*1*W116)£ ^71 ^^^-(122)21 #*l*Kr <*j^ fVcf. 

<21> £ 2d* #71 S)^^-(H8)* "E-^SLS. *M*M #7l is}^^ 

(122)31 3 ^ SI #-*f #71 ^1^1^(116)* ^#^^14. #71 ^^AV^o] # 7 j 5)^ 
^-(118)21- ^«a^r ol^ol^l ^-f f #71 S)^#S1-^ ^Tl^nfl #7l 5)^^(118) 

51 ^°1 ^lTlSq-. #71 ^14 HF -g-<^ a}-§-*}c*| ^ 

<22> £ 2e« ^S^, #7l 2}^(118)°1 ^Tl^l #7l «V£*fl 71^(100)21 #ofl 

-fr 31^(124) ^ *fl 2 5=*Wl26)-g: €-i^:*>7ll ^#tt^. #7l -B-^^-(124) 
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£ ^#^5H§-(TaOx), ^^l^Sfl-CAlOx), *>H^sj-l-(HfOx)^-S. 

9X^. #?1 *fl 2 £^^(126)^8: #7l A\ 1 £.^(122) 4 #^o] ^Ef^-^5}-BV 
(TiN) , ^lMRu) 31^ ^^^(w)^ ^ 014. 

<23> ^ 2f# #7l ^(bHH #7l *ll 2 £.31 126) ^ #7l -ft- 

^(124)# A7\^, #7] € <H3H ^(aHH #7l ^^(122)^ ifle^ 7-1^ 
£ 5>]«o] g # 7 | 116)* -B-^Bl- sfl^(i24a) £ #-¥-#^-(126a)* 

<24> £ 2h«- ^S*}^, #7l 1&5E.*I| 71^(100)^1 ^l^Ml ^^^(128)^- H^*> 

^, #7] #^-^^(126a)^ #71 *1*|12K116)* #7] ^7> ^^^-(128)^ #5* 

nV -.^^ S^ig- ^ £.4. # 7 1 ^£3^ <33(b)<HH, #71 ^7>^^^-(128), 

#71 ^1^1^(116), ^ #71 ^7^-7-1^^(114)^: &*\-*\ O.S *«B]\§*H #-¥-^^** ^ 
^}JL #71 #Jf ^-&* *fl^ #71 ^ ^ #S]ZL(112b)2l- ^71^ 

o.S 3^r*Vfe #^f^ #s]zl(130)» <8#th4. ^H, ^-71 £ oleflol cg^ (a ) 
<*M #71 #7>^<a^(128)^r sflE^^H #^^^^*^r ^*V^ #7l #^f^^ 

£.2l# *fl$| #71 #-^^4 3i7H ^*Hr #-*f^ #eizi 

(132)1- ^#tb4. 
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1] 

#7] ^ -3-71 x)*}^ 7fl^l- ^*>ul, 

2] 

*fl 1 %H1 5^*1, 

^^*>7l ^-7] ti>£^ 71 « ^Hl ^ ^ t^nf *§^*> 

^ 3* 3 IMS], ^"71 7fl^^ #7] ^ ^ #H-iZI# ic#Al7l£S. ^A^j7 
^-71 7]|^Rr ^-71 ^ S-^Cf ^ 3-^ 3}^ s.^ ©.J- ^ ^ 

3] 
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<#7] PETEOS (Plasma enhanced tetraethyl orthosi 1 icate) ^2^, 

HDP(High density plasma oxide) <&3j-^\2.3. ^^r -^K 1 ^sfl^l^l- 

[^t 1 * 4] 

*f| l sa°H. 

^■71 S^^-Sr HSQCHydrogen si lsesquioxane) ^s^, BPSGCBorophosphosi 1 icate 
glass) ^VS}-^-, 3l PSGCPhosphosil icate glass) #5^.2-5. ^l^^l^ Hf-^H ^3 

5] 

*)1 l *oHl 5U°H, 

l^^r 6] 

1 %H1 

^"71 ^ VJ f ^i^-fr S^sRr ^-71 a}5L^l 7l^r£q ^ A oHl ^i^* 

^"71 ^^Sj. #71 *l*l^-§- 5flB^^V^ ^^^]-Jl ^71 

1- i^Kr ih7>^ wj"^. 
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[51 2d] 
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